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The  immediate  inducements  to  follow  coccidiosis  in  sparrows 
were their constant appearance in the unprotected yards of the incu- 
bator  turkeys  described  in  the  preceding  article  and  the  view  of 
Hadley  j  that  the  causal parasite  described by one of us in  18942 as 
Ameba meleagridis is merely a  stage in the development of the avian 
coccidium  Eimeria  avium  and  is  disseminated  and  transmitted  by 
various  species of birds.  Although  no  proof of this relationship has 
been  furnished  and  the  evidence accumulated  is  wholly against  the 
hypothesis, one of us has not lost any opportunity to keep it in the 
foreground  for  the  time being.  Coccidiosis is widespread and when 
the  invasion  is  intense  and  associated  with the blackhead parasite, 
confusion may arise. 
In all,  54 sparrows were trapped or shot while in the turkey yard. 
No lesions suggesting acute or chronic  disease were found in any of 
them.  The  search  for  coccidia was  carried  on  by the  examination 
of fresh scrapings  of the duodenal mucosa for the sexual stages and 
the  rectal  contents  for  the  oocysts.  In  addition  to  this  routine 
examination,  cultures  were made of the rectal  contents  of a  certain 
number,  to  stimulate  spore  formation,  as  follows: 2  per  cent  agar- 
agar  was  suspended  in  a  0.5  per  cent  aqueous  solution  of  sodium 
chloride,  boiled,  cleared,  tubed,  and  autoclaved.  When  needed, 
this medium was poured into Petri dishes and allowed to set.  Parti- 
iCole, L. J., and Hadley, P. B., Rhode Island Agricultural  Experiment Station, 
Bull.  141, 1910. 
2 Smith, T.,  U. S.  Dept.  of Agriculture,  Bureau  of Anl/mal  Industry,  Bull.  8, 
1895, 7. 
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cles of feces were smeared over the surface of the aga~ and the dishes 
placed in  a  moist chamber in  the incubator at 37°C.  and  at room 
temperature. 
From a number of sparrows, portions of the duodenum were fixed 
in Zenker's fluid and alcohol and sectioned for study. 
Table  I  summarizes  the  observations  made. 
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The examinations began on July 12, 1916, and extended to January, 
1917.  In all, 54 birds were examined and coccidia were found in 43, 
or 80 per  cent.  The first  thirty-eight sparrows were from the Uni- 
versity campus in Princeton,  the rest were caught near the Depart- 
ment buildings about 3 miles east of Princeton.  The sparrows were 
all  adults  weighing  from 25  to  35  gin.  We knew  of no  criteria for 
distinguishing  sparrows less  than  1  year old from older birds.  The 
relative  abundance  of  coccidia  is  indicated  by  the  number  of plus 
signs in the columns of the table, the absence of coccidia by the minus 
sign. 
The  examination  of  sections  of  the  small  intestine  of  sparrows, 
prepared  as  described,  showed  an  invasion  of variable  intensity  in 
the  duodenum  and  little  if  any  farther  down.  The  parasites  were 
all  in  the  sexual phase,  macrogametes  and  microgametocytes being 
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epithelial  layer of the  villi usually nearer  the  tip  of the  villi.  The 
parasites  were  situated  in  the  nuclear  zone  of  the  epithelial  cells, 
close to  the  basement membrane  but not  in  the  core of the  villus. 
Where  the  villi were twisted  or flattened,  the  gametes  appeared  to 
be in the subepithelial  tissue, but a  careful focussing and  considera- 
tion  of the plane of the  section did not confirm  such a  supposition. 
The  total absence of the vegetative or multiplicative  cycle in  the 
cases  studied  suggests  two  possibilities.  Either  the  asexual  phase 
of the cycle is eliminated or suppressed or else it goes on early, pos- 
sibly while the birds are still in the nest.  We have had no opportunity 
of examining  nestlings  to  verify one  or  the  other  supposition. 
The  cultures  of feces were a  surprise in  as far  as  they uniformly 
demonstrated a two-spored oocyst rather than the four-spored species 
which we had been led to expect from Hadley's observations.  Each 
spore  cyst  contained  four  sporozoites.  The  development  of  the 
cyst  contents  proceeded  quite  rapidly  and  was complete within  3 
days at  room  temperature  or within  16  hours  at  37°C. 
It is of interest to note here that in one bird (No. 39) scrapings from 
the duodenum  showed a  matured  0ocyst with  two spores, each con- 
taining  developed sporozoites.  This must have been  taken  in with 
the  food  and  was  detected  before  the  sporozoites  had  escaped  to 
begin  the invasion. 
Hadley  3 in  a  paper  on  coccidiosis in  the English  sparrow did not 
state  what  the  infesting  species was,  but  referred  the  reader  to  a 
later  paper.  In  1911, 4 he  described  Eimeria  avium,  a  four-spored 
coccidium, and from the context of the paper the reader must assume 
that Eimeria  avium  is the sparrow parasite.  The two-spored species 
is not referred to in the above papers and no cultures of the oocysts 
are  mentioned.  Some  evidence  that  coccidia  infesting  turkeys and 
those  infesting  sparrows  are  different  is  presented  by his  measure- 
ments of the mature cysts which in the turkey average  14 micra by 
21  micra,  and  in  the  sparrow  22.7  micra  by 21.3  micra.  The  few 
measurements  made  by us  of  cysts from  the  rectal  contents  agree 
closely with his figures of the sparrow coccidium.  Thus in two cases 
•  ~  Hadley, P. B., Centr. Bakteriol., 1re Abt., Orig., 1910, tvi, 522. 
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the cysts were circular, measuring 18.7 micra and 17.5 micra respec- 
tively.  In  another  case  the  axes  were  18.7  micra  by  22.1  micra. 
It  is  obvious  that  before  drawing  generalizations  as  to  the  trans- 
mission  of  coccidia from one  species  of  host  to  another, we must 
first determine the character of the parasite regularly found in each 
host.  For  this  determination  the  measurements of  cysts  are  not 
very reliable. 
The  precise  nature  of  the  two-spored  coccidium in  the  sparrow 
we  did  not  attempt  to  determine.  Two-spored  coccidia  in  birds 
were found by Labb~, 5 who created the genus Diplospora.  Sj6bring 
in  18976 describes two species in birds,  one probably Eimeria avium 
and  the other  a  two-spored  species  to  which he  gives  the generic 
name Isospora.  It is evident that even this superficial dipping into 
the literature proves  the need for a  thorough investigation, first of 
the coccidia of domesticated birds,  and second  of those of the wild 
species.  It  should  furthermore be  determined which birds are in- 
vaded by both species of coccidia and which harbor but one species. 
The susceptibility of the incubator turkeys to  the coccidia of the 
sparrows  infesting  their  yards  was  not  conspicuous.  As  a  result 
of numerous examinations of intestinal scrapings  and contents dur- 
ing the whole season, only two turkeys were found harboring coccidia 
cysts resembling those of the common species. 7  In No. 132, a small 
number of cysts were found in the cecal and rectal contents measur- 
ing  18 micra by 30.4 micra.  In feces smeared on agar plates three 
cysts  were  subsequently found,  two  of which had  developed each 
two  spores  with  four  sporozoites  each.  The  third  cyst  remained 
undeveloped.  In a  second turkey (No.  155),one cyst was found in 
the  cecum.  In  neither  of  these  cases  Were  coccidia found  in "sec- 
tions  of  the  duodenum,  ileum,  or  ceca.  The  multiplication  must 
have been very light or the ingested cysts may have passed through 
undeveloped. 
5  Labb6, A., Compt. rend. Acad., 1893, cxvi, 1300. 
e Sjtibring, N., Centr. Bakteriol., 1re Abt., 1897, xxii, 675. 
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Of 54 sparrows examined in or near Princeton,  coccidia were found 
in 43,  or 80 per cent.  Most of the negative cases were encountered 
in  November  and  December.  In  the  summer  and  fall  practically 
all  were  infected.  These  figures  agree  closely  with  Hadley's,  who 
found  79  per  cent  infected  from May  to  December. 
Cultures  of  feces  on  agar  showed  that,  at  least  in  this  locality, 
the  infecting  species  belongs  to  the  genus  Isospora  or Diplospora 
and  not  to Eimeria. 
In a recent paper by Hadley,  s which came into our hands after the manuscript 
had gone to press, the author now refers blackhead to invasions of Trichomonas. 
It is not possible to consider here the evidence on which this conclusion is based. 
S  Hadley, Rhode Island Agricullural E~:periment Station, Bull. 166, 1916. 